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v57)Abstract 

PROBLEM TO BE SOLVED: To obtain an organic thin-film transistor which is capable of performing highly precise patterning at a low cost without 
being subjected to complicated manufacturing steps, has high carrier mobility, is capable of lowering a gate voltage, has a high current value in the 
ON state of switching and consequently a high ON/OFF value of current, and is capable of operating at a high frequency, and to obtain a method of 
manufacturing the organic thin-film transistor that can suppress the characteristic degradation of the transistor caused by the manufacturing steps. 
SOLUTION: A source electrode and a drain electrode of the organic thin-film transistor are formed at least in an insulating layer, and the thin-film 
transistor has a through-hole region that contacts an organic semiconductor channel. 
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~t%>ViP<K>. ^> % /^r-y f h7v7/lfb 

^ t;u=>*v», ^x-7U^a^ol , sfe&**-r^« 

7i~U>v7 5>^^S7 5>g, 7>h5 

L^t7^^ K-f>^l*lfeLTt«l;U. 
[0 0 8 5] IfFfEK— e>#£l4«?-«ett#-T (T^7 
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h i: L t Sta*»*Iiil-*A t S - * f «*t 
60 Sot, H— bf>^3b<ffi**tt=WIRl*. mlsScDffiB- 
£JI3jSBHb£«5i: K-^>h***-r*SWlt?fc6. 

I 2. B r 2. 12* I C K I C 13, I B r . I Fftif 
O/NOyX PF5. AsF5. SbF5. BF3> BCI 
3. BBr3. S03&ifOMX8. HF, HCK H 
NO3, H2SO4. HC I O4, FSO3H, CI SO 
3H. C F3S03Hfc£(D?n h>BL Btt. Ktt. 7 
5 -/ f <D*«». F eC 13. F eOC I . T i C 

I 4. Z r C I 4. H f C I 4. N b F5. N b C I 5. T 
a C I 5. M o C I 5. WF5> WC I 6* UF6> L n C 

I3 ( L n = L a . Co. Nd, P r . tt^f<D^>4» ✓ 
>f Kt Y) ft£0>9&ftH1b$ttL C I Br". 

I C I 04". PF6~> AsF5", SbF6". B 

*(f4CtA<-t?*S, *fcK-i— t LTI±. Li. N 
a. K. Rb. Cs^^7;^'JtI, Ca. Sr. 
Baftiffl>7;U* , J±H*IB. Y. La. Ce. Pr. 
Nd. Sm. E u . Gd. Tb. Dy. Ho. Er. Y 
b^^flitl, T>^-^A^^->. R4P + . R 

4As + . R3S + . 7-fe^U3U>ftiftfclf*C^3&<T? 

Ml#it$;(Dli^MLtfc^. K— /*>h£«T 
LT. #XttB(D K— h*ffl^*ftffi K— tf>^. 

- 1° ><f\z as lnt i±m® sss-r - <t ic j: o r k— e > ^* 

tfLTSSIS*lc K— /$> h^A^i^^-^^t^o 

(Xf^ti 3 4*, ff§4-5|. 551. 1 9 8 6^) C 

JBrJb£T£>&o 
[0 0 8 6] Ctt^««#»i*(05»Ka>f^ja;it LT 



^7X71^^ mmm-ste. it^n&&. x:?l-=3 

#WtM**40>5S5a * ti *> U>Tffim^ o«ffi|c»HA<^fiR 

— h;£. p — ;u=3— H£. /\— =J— h;i. y-fa- h;i 
LTIi. t$lcSi]PS(iai^<. JtbtLfc h^>ixX$(D*S 

-^Ij^^mi^^. 1 0'^3 0 O-n mrf)*^ L < . 

2(0 — 10 0 n Vn^cfc y L-t^o" 

[ 05T7 ] " ** E CD m •JHH-S VvXSlCjfll^*! 

^^>C<tA<T^^)o SlfiE^^A^^^^ Y^UAi: LT 
(±, ^J^If/KUx^U^^U^^ l>— h (PET) . tK 
gx^u>^^^ u— h (pen) . tK 1 Jx— ^;ux;u 
(pes) . ^'ji-fM5h\ ^'Jx-fibx 

— h. 7KU-faK. tKU*— h (PC) . -tr;UP 

-7h'J7tf-h (TAC) . t^P-X7-fef- h 
^Dt'n-h (CAP) ^^^^^>^-<;UAl|^ff 

<tT. #^Afifi*ffl^-6**lclt^<TSfl<bSBI^C 
tA<T#. pr»tt*S5to€)-i:*<-e**itt,lw. rJ^ 

[00 8 si *fc**^a>a^tfi ; ? : ±ici*3iM«ttsS' 

[OO 8 9) *8*Bh7>vX*^ y— hSffi, 
vOA. Ti^-OA, Jl,f-0A, y;l/7-0A, 

y^^>. ^ >^xf>, stibxx • t>^>. S^b 
OvOA-xX (ito) . 7^iHK— 3fBMba«. 

A. t^HJ^A. -7^*^i>^A. OA. ^;U->0 
A. X±l>v^A. V>73 >. vi^-OA 4 

TJ'JOA. nTj-^. th'J^A, th'JOA-TJ'JOA 
V^vOA, y^OA. 7i^-0A, 

y^A/ffll^, -7^->OA/tB;l^«5. 
OA/7i^~OAl^i, 7^vOA/^f>vOA 

T;us^OA/itibr;us-^A;g^^. y^ 
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ffl. -f>v>OA. I TOfc 

[0 0 9 0] &61M* K— tf>^*-C»«*tft±*i* 
fc 4>*o cd 9f| ft* »J "7 - . « x (i»«tt * 'J7-'J 

uvv^^v^^x X/^ytfy;*^ fg 

[009 1] v-^sg, Ku-r >Sffii*. ±(cg*iffc 

[0 0 9 2] igO^filt^i LTI4. ±fH^J^I4<t L 

femmz. '£%\<d?7t mj v^^a-pu? h*-^a* 

JS-tlc»l£¥* 0^vi'> h^d^y. byXhB 
^7yx7 h;ilc t fc^^-->^Lttcfc^L, ^X^ 

^ » J v # ^ z> V u — +T— T "J u — v a > U £ i c j; y j& 

[0 0 9 3] ^*t£>£>5*>. WL&tfi-^ Ll A <DI4. sstt 

[0 0 9 4] %«^»*ll^(DBS*fiaLlgftk«tn;S' 

M2 000-2 3 9 8 53, ftK) 2 
001-2541 85. 1 1 - 8 O 6 4 7 

mzfotz&mtommki-ttt&M** >v vx 

1 0 0°C~3 O 0°C(DlB@T^^S-r^)C<t l^cfc U . # 

[0 0 9 5] **B^|Cfe^Tl4. 5lIh7>yX^(0a 
J&[C^l%Tl£B^LTl^#. TFT>— htf>*l£. TF 
T v- h ^» t L t ffiiS L /: i: £Stft. 8 

[ o o 9 6 ] *3SBJ§(B*a3|K^ 
A. f ^>l/\'J^AX hP>f OA, v;u=i — OAgg 



OA. 7 7ib/^JOA7^vOA. f^>Bt*X7 

[0097] ^Ht>0^*>»^Li^(D[4. mt^r^m. 

[0098] mmmoi&mjs&t una. m^sssa. 
a. <sx*;nf— <^->e— as, -r^->^u— t--<> 

^a. CVDl X/^y£y><?a. *8E^7X7a 
^^K7-<^ntX^ X^U— =j— ha. Xt°>^ 
— ha. ^U— K=3— h;i. -r-r ^^3— ha. 
ha. □— ;U=3— ha. /^-□-ha, y-f3— 

— — £ ?j ate ¥<DOjlv hzfniz*tfm\fh> 

a^b^KDfts^s. ffso)*assijfe^i^ii7Ki^«&s 

a*<ffll*fc>*i&o -ftb<D5*>£?£ Ll^(4. y^m/x^ 
^ X^a £ !/;U^Uft"e fc 3 o 

[0099] x%E.TT-<Dzf?X'?gim&miz&z>mm 
[o 1 o o] ±KX9Ls.Tv<D^x^sLmakmtit. 

L. ^(D73;^|col^T^^r^¥ 1 1 - 1 3 3 2 O 5-^. 
ftfflZ 000-1 8 53 62§, f^^ 1 ? 1 1 1 - 6 1 4 O 
6 ?f#^ 2000-1 47 2 09^-. 1^2000-1 
2 1 8 0 mmi~tZm£ftTl^Z> (JcTF. ^lE^X 

jgyJ!l^(7>S L **a V W*Wl* Z> C 1 1< T*£ Z> a 

TTTTril^fiOTW 
j M^i^. tKU t*— jui; — ju. /Ky tf— jut;u3 — 

1 ffil^Cttt^^o *«<b^fe&RO>ff^ai: LT 

S " [0 10 2] xrStiitib^^^^ 

/ t LXit. -&{~ 5 0 n m- 3/im, L < 14. 10 

; 0 n m~ 1 fj m"Cfc^>c 

iTro- 3 -]-frJi -©«]^ffl^^^X^TirxT^ 
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[0 10 4] 

[0105 ] A^^M/ a 6 |cf|=/& L *^lBt|^ h ^ 
[0 10 6] SEICHE 2 0 0 nmOT;^-^^ 

u— h (PET) ^-r;UA£ffll^T,. ^a>7th'Jv 
{75 :7;£(C£ y*S3 O /i m<D7— hlgG^MLfcc 
[0 10 7] ^(DJblC^mE^2^3Z-^UL^yil*2 0 

fc e ft. K<bS3feHl***S 2 o o o -"go 1 8 2 {cfBm 
(D»g*ffltV £JEf4#Xt LTIi. T;U=f> (9 8. 
2*S%) . T" h + '»7> (O. 3tM»%) . 

(1- 5{MS%) £>;E^:tfx£ffll^::o 
[0 10 8] *<D'ik. «t<*SSLfc7KU (3-^**>iU 
37 x >) (7) r e g i oregu I a 

HU 1 5 0 0 C|CT^PP^UA^3t^(Cg:^^1±. 
1^ 3 O n m0tl^*|jiifi£lfc o £t>(C. / 

1 2o°cr* 1 o^ffls^scticfcy^ 

H£ 5 /i m0l 2 (Dmmm 4 Ltr 0 
[O 1 O 9] 'M' K r + tf — 13 «*; <J . Ifs 

2(D*ll4$7^L/-va>^t|6 (a) IC^"^ 

if— jjQXlCfc^X^— 7fx— jKDtlfi 2 O ^ m. 2 0(DX 

;u— yuFaWstte 1 o v ™t Ltz a z.(Dt^. %z<F> 
[01 10] #i>r% rtra£<D^mi4* 0, J-7— </<-f x;u 

tigB a y t r o n P ; tK'J- (If l^>vt+yf 

(b) (c-r >{7^*<x;u— ;uicqta±£*L/--<t ^6 
-5) 2 0 0 C1 o^ftjSif&^ctf, V— 

[0 111] CCD^tSSil h7>V^^lt Pft^ 



u . u o c m 

TO 1 1 5] ^flT3)^^tM(^ot^^ 
h^>^X^J^L^V tt*Jfc 1 0O/im<DPE 



hT&ttfcU &I3 O ma^VS/^HBTTS 1 tf>®@ 
S' <tS§2(D««D' Zf&titLtza & 5 x.KmffcM 1 
tattle. ^aa^^Cv^rJ: yff* 200nm*- 
jb^jlBS^^p^W ttML, #(C. K r FX 

t!\ I§l4(D (d) 5I—ocdx;u— 

[01 i6] *izsiife0ij2i:i5i«(c*<»4gaa^»«a 

mL. teJSL. 2 5 0°C-P 1 O^MitSC t1?4fl) 

tr D c(7D<t^m 1 colics' . mzcommo' leaser 



"3 V. 



O 8 c m2/^-r^ofco 

7;U5— ^AJ8#***:h*i. H2#)1 00/imO>7tl!i 

t7i^~0Al^/^~->^L, $^]3 0/im(D+> 
^^SPSTTmi (DISS' <tl2(DlgD' ^ff^L 

^*Lt>a>±iCcfc<aKLfc7Ky (s-^^r^u^^- 

37x» CDregioregulari^ (T/U K 'J V ? 
S) (7>^PP^;UAi§;^^^XL. 1 5 0°C|CT^PP 
7n;UAS^^lC^$-tJ-^Z<tT'. I^3 0nmfl)ti 
#S(*®3^ff^L/c 0 ^(CK r FI^y7-l/-f- 

B2CD^D' (7)— SP^T^U— i>a >*1±. !H3(D 
(d) (c^LtrJ: 5lcxo<7>x;u— 7h— ;UT$ff^L 

6 <hlH)*i-Cfo£o 

[0 11 3] ^{CiT#^2 000-2398 5 3(C^^tl 

x;u— t\s— ji,±\zti£th L. 2 5 0 0 cti o^^ 

tE^X^jii^ yji^ 2 O 0 n m(D^lb5^L££E 



2J: Lti/SL, TfiPJ50lM(7)^mi4^— 
X h^EPBiJ-r-SCirtCcfcy . ^3 O U m(DY— hliG 

A)*aiih7>vx^<st)*it. 

[0 114] ^»IIh7>vX^lt pftW 



(12) 



4#Ba 2003-324202 



[0 1 17] XIZ. &<mmLtzrf>) 
t7i» <Dregioregular<£ (T Jl> K 'J *V 

TSS) m/? Q D7hiLA^a?»^§ 4±l:jx L. 1 5 

warr *cticj:y. B3 0/im©y-htawL 

[0 118] C(0««lffR h7>vX^lt P ^-V*JU 
y^O. 0 5cm 2 /)VsT'feof;o 

^+0-i-T"9 IXt^Sfe^l 4 ) ttmKQ—O 1 ft • cmtf>n 

SIS i Ox/M:I^ 2 
Ltc 




L v I5£ 5 0 n m<D 



pp^a 



jasaA*. T^'j^-Sffl^tsft, ££*il. sat 

ttO>*fe»)i (JS*2/lrTK 0 . 5%) SHSfiJtL 

[0 1 2 0] (ffljaiSA) SfeSKS^: Lt*-*>? 
(HgfcJlMlSL f§p D p£ TMA10 0J ) 20I 
MSG. J^;£f£#|£: LtH L Bi 1 7(7)7K , J^-^ri>^ ; ? 1 

p°p£ ry>fy>EA177j ) 5HS«P*5cfelX7X7 5H 

MSI5£;1£L. U"> K5JHcr»«kLfc. 
1 o OSUM* *K»J 2- 1 KP + yifW^^'J L 
h (¥*gm^Jg6 o o) a) i 0Ra%7Kj8ja* s osft 

ry^/f>EA33j ) £0. Ul«fflL ;S#LT. 
[0 12 1] -7*$£ALT*ffiCT*£[£»Lfc». 7K 

£<SM*|C* /WxMiSB aytron P ; tK'J- 

S + . 1 2 O°ClCT3^P B l0>Sft«l3l*fTt^ V— X. K 

[0 12 2] WlO^ia l J f ^^^3= 3 mm, 
7-**Jb*L = 2 0 /i m(D|M h^>^*£ * ft fife 

Lfcc— /** ^ 

[o 1 23] £.a>mmnmh^>i>x9it* <• 

icfclf**-* 'J781SSaSLfci:-^. O. 7 cm 

2/v s -efeofco 



[oi 24] (imm i ) uss^j 4 
nisfeffj4(D'<>5«-b>as»isa>±ic, 

Tilt KEHi Ltefi^z o 

[0 1 2 5] /<^^{^5) 1^150^1 m(0P ES 

H£ 3 0 0 nm^B3 00/i m(D7^S-0AJ^i 

£B3E*/B^-c\ Pifi8ilsmia)I*A<i 2 0 nm(C& 



iL !*i5^?5 7 ' il:J:lj * y ^ 3 0 n m(D^3 
^v;U^^r^x>; CD r egioregularfrCT" 

$ — $fflL^TS*U^art£«*-B-fca. 5 0°C. 3 

^7j"^x» CDfllUliS 0 n mTfcotco £ £>l^ *° 1 J 
( 3 — ^^ri>;U^^"^ x >) TtBJafiKjSB 

$1J1 (ISO. 4/im, 5til^1 0 /o) *ff^L/co 

[0 1 2 6] <«J«?SB> 73— T^V^^ 2011 
£lk *®St±3<<t LTH LBt1 7 CDtK'J^V'X^U 

>7;^U7x-^x-f^ (m-xHSl^ttgi. ^p°p 

« r;-f>f>EA177j ) 5R«». TKUtf-JUTJU 
□ -;i/3 ORl»*5d:tf7k7 5ai»£;I&L, it> K 
SJUCT^ifeL. ffl««B$#fc B 

[0 12 7] %&&ft8 3 0 nm. tb^) 1 0 Om 

W(7)^^^ U — +f — T 4 0 0 m J / c m^CO^^JV^f— 

[0 12 8] mftUftt^. 7KUX^L/>X;U7|x>Kt7K 

Baytron P ) ^ t°X V^^O^i ><? V x 
^ h^ffll^TPtttiL. &^L^^. fi**'X#Hft + . 

1 o o°c-eft*i£-t±££. v— Ku-<>a«A^ja 

tttS^ (^F^Slgl 5 nm) CDh7UX>^^^. tf 
xyTjxtCO-f >^i>x y h£ffll^TR£ifc L. K«Lfc 

^^"^x» ^^>JS>&{?^ 2 O n m(DH<7)_t(r_.ll£ 3 

o o n m^^aa^skti^aB * lit j/5o ) 

[0 12 9] C(Dtiil h7>V^^I*\p/v^ 
X>/\>X^ > hiFE TCDft»ft»f*»tt'*^Lfc. 
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0 . 0 9c mV V^s T? fe O 



[0130] (^mmeym2.a)^mfSi:\iJiT<o^oiz 

y>fjn-fjH oo g £;M^L. KSvudT^ 

fikLtzmi&T&c&mitiL. 1 2 o°c-e i o^^-r^- 

<t(CcfclJ. H20. 2 //m(DB 2 0)$fe3iJl 4 £Jfc/&L 
[0 13 1] Z©ttt»ih7>y^>lt p^-V^U 

O. O 2 cm^s^ofco 

[O 1 3 2]<<tbt£M£) 1 5 0 VmOP ES7^ 

Jiir^tj. *g2 0//m. H^O. 3 ^ mC^TKU^I^K^ 

B a y t r o n P) * t°X V *5£(?M >^ V x ^ b£ 
regioregularft (T;U K »J ^*±gD tf>^7 



*= 0 -CD^^^'J (3-^v;i/ft,7i 
50nm*Cfeof: 0 

[0133] ^bJcj-^ut^miE^^xvafCcfcy, 

1 0 0°CX^^it. ¥ 
2/V s -C&ofco 



y t r o n PS 
[01 34] *«^f(C 




[0135] «*a««flift*a«cj:y*ai|tsw* 

[0 1 3 6] 

[*wa>s&*] *r-\>*)7&mmtfn<. issoon/o 

Rl/Wsitx^S^-To 

[02] tChA>r- hS<D*«IPSK h7>vX^O»ja 

[H4] h ^ ^- hsa>«ias »»r h 7 > 
v x $ co m tfLffl & t/ * <o s it x s s ^-r m -e fe & 0 

[US] h^^— hSJ*«»Hh^>vX*<B&Ofr 

cd n j&^j s ^ -r m "c £> £ o 

[me] *a?siBh^>^x^<D«jffisn;fffiE(7)xs(D 
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F £ — A (##) 5F110 AA01 AA07 AA17 AA28 BB01 

CC05 CC07 DD01 DD02 DD05 
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EE42 EE43 EE44 FF01 FF02 
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